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Do Medicaid Wage Pass-through
Payments Increase Nursing Home
Staffing?
Zhanlian Feng, Yong Suk Lee, Sylvia Kuo, Orna Intrator,
Andrew Foster, and Vincent Mor

Objective. To assess the impact of state Medicaid wage pass-through policy on direct-
care staffing levels in U.S. nursing homes.
Data Sources. Online Survey Certification and Reporting (OSCAR) data, and state
Medicaid nursing home reimbursement policies over the period 1996–2004.
Study Design. A fixed-effects panel model with two-step feasible-generalized least
squares estimates is used to examine the effect of pass-through adoption on direct-care
staff hours per resident day (HPRD) in nursing homes.
Data Collection/Extraction Methods. A panel data file tracking annual OSCAR
surveys per facility over the study period is linked with annual information on state
Medicaid wage pass-through and related policies.
Principal Findings. Among the states introducing wage pass-through over the study
period, the policy is associated with between 3.0 and 4.0 percent net increases in cer-
tified nurse aide (CNA) HPRD in the years following adoption. No discernable pass-
through effect is observed on either registered nurse or licensed practical nurse HPRD.
Conclusions. State Medicaid wage pass-through programs offer a potentially effective
policy tool to boost direct-care CNA staffing in nursing homes, at least in the short term.
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Two decades after the landmark legislation of the Nursing Home Reform Act
as part of the Omnibus Budget Reconciliation Act of 1987, substandard qual-
ity of care in the nation’s nursing homes——despite incremental improve-
ments——continues to be a widespread concern (Wiener, Freiman, and Brown
2007). Among others, inadequate staffing has frequently been blamed for this
sorry state of affairs. Indeed, a cumulative body of evidence emerging from the
research literature has consistently linked low staffing levels to poor quality of
nursing home care (Centers for Medicare & Medicaid Services 2000, 2001;
Bostick et al. 2006).
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The demand for more, and better trained, direct-care staff in nursing
homes has increasingly been met with serious recruitment and retention
problems, attributable to a variety of factors, including low wages, few
benefits, difficult working conditions, lack of career ladders, and as a result,
low job satisfaction and high turnover among these staff (Scanlon 2001; Super
2002; Smith and Baughman 2007). In response, recent government and pri-
vate initiatives have sought to address impediments in recruiting and retaining
direct-care workers. Although many of these initiatives are multifaceted, some
focus specifically on improving direct-care workers’ wages and benefits.

From a policy perspective, targeting direct-care wages and benefits is
particularly relevant to nursing homes where a high proportion of care is
already publicly funded, mostly by Medicaid. In virtually all states, Medicaid
nursing home reimbursement rates are considerably lower than Medicare or
private-pay rates, and reportedly, often below the actual costs of care provided
(BDO Seidman 2007). In effect, state Medicaid reimbursement policy, by
imposing a third-party payer constraint, limits nursing homes’ financial re-
sources and flexibility in setting wages and benefits. With wages for nurse aides
barely above the minimum wage and scanty benefits, nursing homes are
essentially competing with fast food restaurants and other low-wage service
sectors for their entry-level direct-care staff (Scanlon 2001).

In recent years, Medicaid programs in a growing number of states have
experimented with a wage pass-through policy, which earmarks additional
funds for the explicit purpose of increasing compensation for direct-care
workers in long-term care. States adopting a wage pass-through policy gen-
erally require that a certain portion of the Medicaid reimbursement increase
be devoted to staffing, through enhancing direct-care wages or benefits or
increasing the number of staff. States have generally used two approaches to its
implementation——by designating either a set dollar amount per staff hour (or
patient day), or a certain percentage of a reimbursement increase to be used
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for wages/benefits (North Carolina Division of Facility Services 2000). In
practice, however, the formulation and mechanisms of a wage pass-through
vary widely from state to state, as do accountability procedures in place to
monitor provider compliance (North Carolina Division of Facility Services
1999; Paraprofessional Healthcare Institute 2003).

Despite increased popularity of wage pass-through as a state policy tool,
little is currently known about its effectiveness in achieving the intended
goals——to boost direct-care staffing and reduce vacancies and turnover. The
lack of formal evaluations of wage pass-through is due in part to the paucity of
data. After all, wage pass-through is still a relatively new concept for most
states, with the majority of existing programs introduced only within the past
decade. Michigan is an exception as one of the few early adopters, with a wage
pass-through in place for nursing homes since 1990 (North Carolina Division
of Facility Services 2000). Longitudinal data from Michigan indicate that be-
tween 1990 and 1998, the nurse aide turnover rate declined from 75 to 67
percent, which the state attributes to wage pass-through (Scanlon 2001). The
Michigan data also reveal a large, cumulative impact of wage pass-through on
actual nurse aide wages by 2000 (Walker, Angelotti, and Patterson 2000).
However, a 2000 follow-up survey of 16 states with a wage pass-through in
1999 reported mixed results regarding the impact of pass-through on aide
recruitment and retention (North Carolina Division of Facility Services 2000).
This mixture of empirical evidence has led a recent analysis of state wage pass-
through programs to conclude that data currently available do not clearly
support the efficacy of such programs (Paraprofessional Healthcare Institute
2003).

For nursing home policy makers, researchers, and consumer advocates
concerned about staffing issues, an important question remains unanswered as
to whether Medicaid wage pass-through has ultimately translated into in-
creases in actual direct-care staffing levels, which are key to the quality of
nursing home care. To our knowledge, no research so far has attempted to
address this issue, which, obviously, has significant policy implications. The
limited information currently available on state wage pass-through programs
is fragmented and has been neither updated frequently enough nor extended
to the most recent years, despite calls for continuously tracking state policy
changes and initiatives in this area (North Carolina Division of Facility Ser-
vices 2000). Another limitation of the extant data on state wage pass-through
policies is the ambiguity in regards to the specific providers to which a wage
pass-through is applied. For instance, a wage pass-through may be proposed
specifically to target certified nurse aides (CNAs) in skilled nursing facilities in
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one state, or personal care assistants in home care settings in another state, or
both in still other states——a differentiation in program features that has largely
been blurred in most of the ongoing discussions about wage pass-through.

In a recently conducted survey of state Medicaid nursing home reim-
bursement policies, we collected longitudinal data on wage pass-through from
all the 48 continental U.S. states covering a 9-year period from 1996 to 2004.
Our survey is designed specifically to capture Medicaid wage pass-through
programs targeting direct-care staff in nursing homes, and to our knowledge,
the resulting data are the most current and comprehensive available. Com-
bining these state policy data with a national longitudinal file of nursing homes
for the same period, we seek in this paper to address the following question:
Has the introduction of Medicaid wage pass-through increased direct-care
staffing in U.S. nursing homes?

METHODS

Data Sources

The primary source of data for this study is the Online Survey Certification
and Reporting (OSCAR) system from 1996 to 2004. The OSCAR contains
facility-level information, including staffing, organizational characteristics,
and aggregate resident conditions, for all Medicare/Medicaid-certified nurs-
ing homes in the United States. The OSCAR data are self-reported by each
facility during periodic inspections by the state, which occur on average about
once a year.

We track each facility over time and create a longitudinal data file with
repeated annual surveys per facility. If multiple surveys exist for the same
facility in a given year, only the one closest to year end is retained. Our study
excludes hospital-based facilities, which primarily serve short-stay, postacute
Medicare patients and often provide staffing centrally through the affiliated
hospital. Nursing homes located in rural areas are also excluded because their
labor market varies markedly from that of urban facilities (Intrator et al. 2005;
Feng et al. 2008). We further exclude the small number of facilities located in
Alaska, Hawaii, the District of Columbia, and other U.S. territories.

Annual information about state Medicaid wage pass-through and other
nursing home payment policies from 1996 to 2004, including average Med-
icaid rates and the use of case-mix reimbursement, are collected by the authors
through an ongoing survey of state Medicaid offices, as described elsewhere
(Grabowski et al. 2004, 2008). Relevant time-varying characteristics of the
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local nursing home market are obtained from the county-level Area Resource
File.

Dependent Variable

The dependent variable is defined annually per facility, as the total average
direct-care staff hours per resident day (HPRD), separately for CNAs, licensed
practical nurses (LPNs), and registered nurses (RNs). For each staffing mea-
sure, observations with HPRD values 412 or beyond the 99th percentile
(whichever threshold is lower) in the respective aggregate distribution are
treated as outliers and trimmed from the analysis. The dependent variable is
logged (natural log) for the multivariate regression analysis (detailed below),
implying that the coefficient estimates can be interpreted as the percent
change in staffing HPRD in response to a unit change in a particular inde-
pendent variable of interest.

Independent Variables

State Policies. The key state policy variable of interest is the Medicaid wage
pass-through to nursing homes. Exploiting timing to adoption, we create an
ordinal pass-through policy variable with baseline: (1) preadoption, (2) year
of adoption, (3) first year after adoption (with policy still in effect), (4) second
or subsequent years after adoption (with policy still in effect), and (5) policy
repealed. Observations in the first category are used as the reference/control
group, and those in the remaining categories are coded as four dummy
variables. We hypothesize that nursing homes in states that introduced wage
pass-through over the study period will experience an increase in direct-care
staffing levels in the postadoption period, ceteris paribus, compared with
the preadoption period or to facilities in states without exposure to the policy.
Moreover, this coding scheme permits the assessment of nonlinear policy
effects: that is, a new policy may not reach its full impact until some lapse from
its initial adoption, and this impact may dwindle thereafter, particularly when
the policy is repealed.

In addition, we control for two important variables related to Medicaid
nursing home reimbursement. One is the annual state-average Medicaid
payment rate, which is inflation adjusted to 2004 dollars (centered at overall
mean, with U.S.$10 increment) using the annual Consumer Price Index
published by the Bureau of Labor Statistics. The other relates to the use of
case-mix-adjusted reimbursement, measured by a dummy variable indicating
the presence of a case-mix payment system in a given state and year.
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Market Conditions. As in most previous studies, we use the county as a proxy
for the nursing home market, which is a reasonable approximation given
patterns of funding and resident origin (Grabowski 2008). We include the
average number of empty beds per nursing home in the county as an
indicator of market competition. To control for variations in local demand
and supply factors related to the nursing workforce, we include the number of
RNs and LPNs per hospital bed, number of nursing home beds per capita,
and Medicare managed care penetration rate. Furthermore, hospital wage
index (standardized, with one standard deviation increment) is included to
control for regional differences in the purchasing power of Medicaid
payments and the price of medical and nursing services.

Facility Characteristics. To account for differences in resident case mix, we
include an acuity index derived from OSCAR, which combines a range of
activity of daily living dependencies and special treatment measures for all
residents in each facility (Feng et al. 2006). Other characteristics include
whether the facility has a nurse practitioner or physician assistant, whether an
Alzheimer’s unit is available, and the percent of Medicaid residents.

Statistical Analysis

Taking advantage of the panel data, we begin with a conventional, facility
fixed-effects model approach, which controls for any fixed facility-specific
omitted variables that may be correlated with direct-care staffing levels. This
modeling approach implicitly purges the unobserved and potentially con-
founded cross-sectional heterogeneity by relying on the within-facility vari-
ation in the covariates over time and using facilities that did not experience a
change as a control for unrelated time-series variation (Grabowski 2004; Feng
et al. 2006). In addition, we include calendar year dummies in the model to
capture the overall trends in direct-care staffing levels in nursing homes.

The fixed-effects approach using panel data returns consistent estimates
under the assumption that the errors are independently distributed. However,
this may be too strong an assumption because the residual components are
unlikely to be independent among each other for facilities within the same
state. Furthermore, we would expect that the unobserved shocks influencing
nursing home staffing would be serially correlated over time within states.
Hence, a fixed-effects regression that does not account for clustering and the
serial correlation problem will lead to inefficient estimates and inference
problems.
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A general solution is to cluster observations at the state level as suggested
by Bertrand, Duflo, and Mullainathan (2004). This procedure constructs an
error structure from the data and returns a consistent estimate robust to the
clustering and serial correlation problems. However, the obtained standard
errors (SEs) are potentially inefficient as it does not purge the underlying serial
correlation but simply adopts a heterogeneity robust procedure in construct-
ing the error structure. Another fundamental problem with this procedure is
that estimates are inconsistent if state-level shocks are correlated with facility-
level nursing home characteristics, which is very likely in our data. Conse-
quently, a fixed-effects regression with SEs clustered at the state level may
result in biased estimates and misleading policy effects.

Thus, in this analysis, we implement a two-step feasible-generalized least
squares (FGLS) estimation procedure originally proposed by Hansen (2007)
and slightly modified in Foster and Lee (2009) for simpler application. The
basic idea of this procedure is as follows: the first step nets out facility-level
variation in the dependent variable to return the component that varies with
state-level variables, that is, state policies. The second step is a GLS procedure
at the state level using this estimated component as the dependent variable.
Assuming that the underlying state-year shock follows an AR(1) process, we
obtain an unbiased estimate of the autoregressive (AR) coefficient and per-
form an autocorrelation-adjusted regression. The first step estimates are robust
to the clustering problem and the possible correlation between facility vari-
ables and state-year level shocks. The second step deals with the serial-cor-
relation problem. The efficiency gain amounts to a 30–50 percent decrease in
SEs depending on panel length and the underlying AR structure of the shocks,
as documented in Foster and Lee (2009).

Briefly, the procedure involves the following steps: (i) take deviations
from the means of facility-level outcomes and covariates, regress outcome
deviations on the facility-level covariate deviations using state-year fixed
effects, and retrieve estimates of the state-year fixed effects; (ii) regress state-
year fixed effects on state policy variables and state fixed effects (this returns
the two-step ordinary least squares [OLS] estimates which do not account for
the serial correlation problem), and compute the AR(1) parameter from au-
tocorrelation of difference residuals using the method of moments; and (iii)
run the final FGLS model by first differencing the data from its mean and then
r-differencing (i.e., differencing the variables by one-period lag multiplied by
the AR(1) coefficient) and reweighting (the first observation) using the esti-
mated AR(1) parameter, with Huber-White robust SEs clustered at the state
level.
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Applying the procedure above, we carry out two separate sets of models.
The first includes only those facilities in states that introduced wage pass-
through during the period of 1996–2004, utilizing observations within the
same state that are not exposed to the policy as a control. The second set
of models includes facilities from both adopter and nonadopter states, with
observations from the latter included in the control group. If systematic and
significant differences emerge from the two sets of model specifications,
this would suggest that those adopter states and nonadopter states differ in
important ways along observed or unobserved attributes, or both. If so,
inference about the policy effects should be made with caution.

RESULTS

Our state policy survey indicates that in 1996, only two states (California and
Michigan) had a wage pass-through policy in place. In the 8-year period that
followed, 21 additional states introduced wage pass-through, including 1 state
in 1998 (Minnesota), 3 states in 1999 (Delaware, South Carolina, and Wis-
consin), 6 states in 2000 (Kansas, Maine, Montana, Texas, Virginia, and Ver-
mont), 3 states in 2001 (North Dakota, Rhode Island, and Wyoming), 5 states
in 2002 (Arizona, Florida, Massachusetts, Maryland, and New York), 2 states
in 2003 (Louisiana and South Dakota), and 1 state in 2004 (Georgia). Because
some of these states have ‘‘bounced’’ in and out of a pass-through policy over
the study period, the total number of states with a pass-through in effect varies
annually (see Table SA1 for details). Nevertheless, the general trend has been
a significant increase in pass-through adoption among the states, from just 2
states in 1996 to 10 by 2004.

Descriptive statistics on study variables, including means and standard
deviations for continuous variables and percentages for categorical variables,
are reported in Table 1, separately for facilities in the 21 pass-through adopter
states and facilities in nonadopter states. Excluded here and from the analyses
that follow are the two early adopters, California and Michigan, which began
pass-through in 1986 and 1990, respectively. The reason is that no data from
the preadoption period are observed in these two states, and given our interest
in comparing staffing differences before and postpass-through adoption, it
would be inappropriate to include them in either the ‘‘treatment’’ or control
group. All variables are time varying, pursuant to a fixed-effects model spec-
ification. In the multivariate regression model, all continuous variables on the
right-hand side of the equation are centered at the overall mean.
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In Figure 1, we use box plots to illustrate aggregate changes in direct-care
CNA, LPN, and RN staffing levels in nursing homes from the 21 adopter states,
by timing to pass-through introduction (which varies by state, as described
above). The box plots reveal a noticeable jump in CNA staffing levels in the
year of and 1 year after pass-through adoption but a much smaller increase in
subsequent years, as compared with levels in the preadoption period. A con-
tinuous increase in the postrelative to preadoption period is observed in LPN
staffing levels. The trend in RN staffing is distinct: there seems to be little
change in the year of and the first year after adoption, followed by a dip in

Table 1: Description of Study Variables, Aggregated over 1996–2004

Pass-through: Adopter
States

Pass-through: Nonadopter
States

Mean (SD) or Percentage Mean (SD) or Percentage

Dependent variables
CNA HPRD 2.13 (0.87) 2.09 (0.93)
LPN HPRD 0.73 (0.44) 0.70 (0.45)
RN HPRD 0.34 (0.34) 0.40 (0.35)

State policies
Wage pass-through

Preadoption (reference) (%) 56.1 100
Year of adoption (%) 11.5 ——
1st year after adoption (%) 10.1 ——
2nd and subsequent years after

adoption (%)
13.7 ——

Policy repealed (%) 8.6
CPI-adjusted Medicaid payment rate

(2004 dollar)
123.42 (31.92) 119.58 (23.65)

Case-mix reimbursement (%) 75.8 64.7
Facility characteristics

Acuity index 11.0 (1.5) 10.9 (1.6)
Nurse practitioner/physician assistant (%) 28.5 19.4
Alzheimer’s unit (%) 18.4 20.7
Percent Medicaid 65.9 (23.3) 62.7 (24.2)

Market (county) conditions
Average number of empty beds per nursing

home
14.4 (7.5) 15.8 (7.9)

RNs per hospital bed 1.36 (0.50) 1.46 (0.41)
LPNs per hospital bed 0.19 (0.11) 0.17 (0.11)
Nursing home beds per 1,000 elders 52.2 (20.0) 56.0 (16.4)
Managed care penetration rate (%) 15.4 (13.3) 14.2 (12.4)
Area wage index 1.01 (0.15) 0.99 (0.11)

Number of observations 31,648 37,094

CNA, certified nurse aide; CPI, consumer price index; HPRD, hours per resident day;
LPN, licensed practical nurse; RN, registered nurse; SD, standard deviation.
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Figure 1: Change in Direct-Care Staffing Levels in Nursing Homes in 21
States Introducing Wage Pass-through during 1996–2004
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subsequent years. However, it is important to note that these aggregate staffing
changes are due in part to the pass-through policy and partly to the overall time
trends in staffing levels. To net out the policy effect, we now turn to multivariate
analysis using a fixed-effects panel model with two-step FGLS estimates, be-
ginning with results from the 21 adopter states only, as reported in Table 2.

We start with a baseline, conventional differences-in-differences model
including facility and year fixed effects (column 1 under each outcome, Table
2). This model reveals a positive coefficient on CNA staffing during the year of
pass-through adoption (b5 0.0334, po.01), a larger positive coefficient in the
first year after adoption (b5 0.0444, po.01), and statistically insignificant co-
efficients in subsequent years (with or without the policy still in effect). For
LPNs, all first-step, baseline coefficients associated with pass-through are pos-
itive but statistically insignificant (at 5 percent level). For RNs, the coefficients
for the year of and first year after pass-through adoption are positive but
statistically insignificant; they turn negative for the second and subsequent
years after adoption, especially after the policy is repealed (b5 � 0.1506,
po.05). By and large, these patterns persist in the second-step OLS models
(column 2 under each outcome), with the point estimate for repealing pass-
through on RNs reduced by nearly half and lost in statistical significance.

Results from the final two-step FGLS model (column 3 under each out-
come) indicate that the point estimates of pass-through effects on CNAs re-
main robust and significant: b5 0.0301 (po.05) for the year of adoption,
b5 0.0399 (po.01) for the first year after adoption, b5 0.0279 (po.10) for the
second and subsequent years after adoption, and b5 0.0268 (po.05) following
the repealing of pass-through. No significant pass-through effect on either LPN
or RN staffing is detected in the final FGLS models.

We replicate all models from Table 2 in a pooled analysis based on data
from all states (excluding California and Michigan), with results reported in
Table 3. As shown, the pass-through effects are washed out for CNAs, with
point estimates reduced substantially. For RNs, although the first-step baseline
model reveals some significant and positive pass-through impact immediately
following policy adoption and a negative effect after repealing the policy, none
of these associations are of statistical significance in the final FGLS model. No
pass-through effect on LPNs is observed.

DISCUSSION

Our estimates indicate that among the states introducing wage pass-through
during the period of 1996–2004, its implementation is associated with between
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3.0 and 4.0 percent net increase in CNA HPRD in the years following policy
adoption. In absolute terms, these estimates would amount to roughly an
additional 27–36 minutes of CNA care per patient per week in a typical nursing
home receiving wage pass-through payments. These staffing gains, arguably,
are fairly moderate vis-à-vis the escalating acuity of nursing home residents
(Feng et al. 2006).

Nevertheless, the finding of this positive relationship should be reassur-
ing to state policy makers and advocates long concerned about inadequate
staffing in nursing homes. The substantiation of this relationship through a
rigorously designed two-step FGLS fixed-effects panel model approach pro-
vides evidence of the potential effectiveness, in the short run at least, of using
Medicaid wage pass-through payments to boost direct-care staffing in nursing
homes. In light of this finding, the rapid diffusion of wage pass-through pro-
grams among the states in recent years is an encouraging development. States
that currently have not had a wage pass-through policy in place should per-
haps consider the adoption of such a policy.

We observe a significant increase in CNA staffing immediately following
pass-through adoption within 21 states that introduced pass-through over the
study period, and this increase persists, although at a slower rate, even after the
policy is repealed; this positive relationship no longer holds, however, in a
pooled analysis including facilities from nonadopter states. One possible ex-
planation is that when all observations from the nonadopter states are lumped
in the control group the chances for detecting a policy impact have been low-
ered considerably, in the presence of a concurrent secular trend of increasing
CNA staffing in homes across all states (which may not be fully captured by year
fixed effects), particularly in those nonadopter states. It may also be the case that
adding these other states increases the variance of the estimates, thereby re-
ducing the ability to detect a difference in those states implementing the policy.

On the other hand, our final FGLS estimates suggest that although RN
staffing levels do not increase significantly following pass-through adoption, they
do not drop significantly, either, even after the policy is repealed. This finding is
noteworthy considering the fact that there has been a continuous, counteracting
trend of declining RN staffing levels in both adopter and nonadopter states
throughout the study period (Feng et al. 2008). We suspect that without the pass-
through policy in effect, RN staffing might have dropped more precipitously
than otherwise. Furthermore, in conjunction of significant increases in CNA
staffing following pass-through adoption, the finding of no significant drop in RN
staffing due to the policy may suggest that there is little substitution of less skilled
staff for more skilled staff going on in facilities receiving pass-through payments.
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Our results also suggest that the positive effects of wage pass-through on
CNAs are mostly manifest in the first 2 years of initial adoption, after which the
staffing gains due to the policy diminish considerably. This raises the question
as to whether such programs can be a sustainable policy vehicle to address the
chronic problem of staffing shortage in nursing homes. Moreover, our state
data indicate some level of instability in the provision of wage pass-through as
characterized by not infrequent swings between adopting and subsequently
rescinding the policy. Combined, these findings suggest that the observed
staffing gains following pass-through adoption may signal some incremental
benefits of a piecemeal policy shock rather than a long-term solution to nurs-
ing home staffing problems.

The costs of wage pass-through to Medicaid programs should also be
considered. In a time of prolonged economic downturn, states face increased
fiscal pressures and many have already or are proposing to cut their Medicaid
nursing home budgets. These cuts will further constrain states’ ability to initiate a
wage pass-through policy or sustain an existing one. In practice, a related con-
cern is whether nursing homes in states with a wage pass-through in place will
actually put the earmarked Medicaid dollars toward hiring more direct-care staff
or improving wages/benefits for current staff. Concerns have already been raised
in recent state audits that many facilities may have failed to pass the Medicaid
dollars on to their direct-care workers or otherwise misused the pass-through
funds (Trewyn 2001; Carlson 2003). Thus, it remains a challenge to effectively
monitor the implementation of wage pass-through to make sure that the funds
are spent as intended. Furthermore, to the extent that actual pass-through dollars
have been diverted from investment in direct-care staff, the pass-through impact
on staffing as observed in this study may have been underestimated.

Our study has several potential limitations. First, the possibility of policy
endogeneity may exist and should not be overlooked. That is, the adoption of
wage pass-through by certain states may be purposeful action internally driven
by political, economic, and fiscal conditions or in response to consumer con-
cerns within the state, which are unobservable and not captured in our anal-
ysis. Estimates of the policy impact may be biased if the forces that lead to
policy shifts are not accounted for (Besley and Case 2000). Hence, inference
about the pass-through policy effects on the basis of our findings should be
made with caution. Further research may be necessary to identify and better
understand those state-specific idiosyncratic factors underlying the choice of a
pass-through policy.

Second, due to data constraints we could not assess the pass-through
impact on direct-care staff wages, turnover, or retention. Based on panel data

744 HSR: Health Services Research 45:3 ( June 2010)



from the 1996 to 2001 Surveys of Income and Program Participation, a recent
analysis by Baughman and Smith (2007) reports that Medicaid wage pass-
through was associated with a significant 7 percent increase in wages for direct-
care workers. Future research may consider using more recent, national lon-
gitudinal data to assess the impact of wage pass-through on direct-care staff
wages in nursing homes using additional data sources, such as the U.S. Census
Bureau’s Longitudinal Employment and Household Dynamics data that pro-
vide information on worker wages and turnover on a quarterly basis. More
definitive empirical evidence is needed to determine whether wage pass-
through can effectively achieve these intended goals.

In addition, limitations of our study data should also be noted. Without
rigorous external audits, the facility self-reported OSCAR data are prone to
errors, which potentially may have biased our results despite all data-cleaning
efforts. Furthermore, although we use timing to policy change to capture the
nonlinear pass-through effects, other features of the policy should also be
explored, such as the formulation and generosity of actual payments. There is
a need as well to better understand the complexity of and substantial cross-
state variations in existing pass-through programs, as is the case with other
Medicaid nursing home payment policies, perhaps through a series of detailed
case studies (Miller et al. 2009). Despite these limitations, this study represents
an important first step toward unraveling the pass-through impact on staffing
based on national longitudinal data. Thus, findings reported here provide the
basis to inform ongoing discussions and additional research in this area. Lastly,
a related yet unanswered, question pertains to whether the staffing gains as-
sociated with wage pass-through have in turn improved the quality of patient
care, an important issue for further investigation.
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